Oncologic radiology Diagnostic radiology a b s t r a c t
Introduction
Acinar cell carcinoma (ACC) of the pancreas is a rare, malignant neoplasm that accounts for 1%-2% of all pancreatic neoplasms [1] . Acinar cells are the functional exocrine units of the pancreas and the carcinoma arises from malignant transformation of these cells. Although acinar cells are the most prevalent cell type in the pancreas, malignant transformation * Corresponding author. of these cells is very rare, estimated to account for only 1% of exocrine tumors of the pancreas [2] . Acinar cell cystadenoma is an additional example of an acinar cell neoplasm, although considered to be benign in nature.
Currently, there is no gold standard of treatment for ACC, but aggressive surgical resection with negative margins has been associated with better long-term survival [3] . In a report of 9 patients with confirmed ACC who underwent pancreatic resection, 5 of which also had adjuvant chemotherapy, the mehttps://doi.org/10.1016/j.radcr.2019. 10 dian overall survival was 31 months. Median disease-free survival was 18 months [4] .
Early recognition and diagnosis are of particular importance, specifically with the use of computerized tomography (CT) and magnetic resonance imaging (MRI), confirmed with fine needle aspiration (FNA) biopsy. Nonetheless, imaging features of ACC are variable and to our knowledge there is no consensus in the literature describing specific features of this tumor. Men are affected more frequently than women with a ratio of 3.6:1, and there are no known racial associations. In a case series of 11 patients with confirmed ACC, 9 (82%) presented with epigastric and right upper quadrant pain (n = 6), jaundice (n = 1), back pain (n = 1), or painful skin nodules and arthralgias (n = 1) [3] [4] [5] . Other clinical manifestations may include elevated lipase and lytic bone lesions, but these are not specific for ACC. Based on a review of 39 patients with confirmed ACC, patients who could be treated with surgery as first-line therapy had a longer average survival time of 36 months compared with only 14 months in those who did not have surgery [6] . The intent of this report is to present the case of primary pancreatic ACC with a metastatic lesion to the liver with a positive response to chemotherapy and surgical resection.
Case report
A 56-year-old man presented with progressive abdominal pain and was found to have an elevated lipase (initial lipase unavailable). A CT of the abdomen and pelvis with intravenous contrast revealed a heterogeneously enhancing 9.0 × 7.2 cm solid mass in the tail of the pancreas abutting the posterior wall of the fundus of the stomach ( Fig. 1 ). In addition, a 4.3 × 3.8 cm mass was noted in in segment III/II of the liver ( Fig. 2 ), presumed to be metastatic disease. An MRI performed
Fig. 2 -Axial contrast enhanced CT of the abdomen demonstrates a subcapsular hepatic segment II lesion (red arrowhead) highly concerning for a metastasis. (Color version of figure is available online.)

Fig. 3 -Axial fat suppressed T2-weighted turbo spin-echo image through the abdomen shows a well-circumscribed homogeneously low signal intensity mass within the tail of the pancreas (red arrowhead). No associated high signal intensity components evident. (Color version of figure is available online.)
concurrently showed that the pancreatic mass was homogenously hypointense on T2-weighted (T2W) images ( Fig. 3 ) with marked restricted diffusion ( Fig. 4 ) as well as heterogeneous enhancement on postcontrast T1-weighted (T1W) gradient echo (GRE) subtraction images ( Fig. 5 ) .
Interventional radiology performed a biopsy of the liver mass under ultrasonographic guidance. The core biopsy specimen, strained with H&E and immunohistochemistry, demonstrated metastatic tumor cells arranged in groups of acinar type structures. The tumor cells were positive for Cytokeratin 7 (CK), Pan CK, trypsin, and chymotrypsin and were negative for CK 20, chromogranin, synaptophysin, and classification determinant 56 (CD). The tumor cells were also negative for mucicarmine and showed diastase resistance cytoplasmic granules. These findings are consistent with metastatic ACC of pancreatic origin. The tumor marker, carbohydrate antigen (CA) 19-9, was elevated at 82 U/mL (normal range: 0-37 U/mL). After the diagnosis of ACC was made, he was referred to oncology for treatment.
Chemotherapy with fluorouracil continuous infusion/levcovrin/oxaliplatin (FOLFOX) was initiated with 26 rounds completed over 14 months with variable days between treatments. A repeat CT of the abdomen and pelvis with intravenous contrast 17 months following the initial discovery showed a stable 4.9 × 3.8 cm pancreatic mass. However, a new 1.2 × 1 cm lesion most compatible with new metastatic disease was now present within segment VII of the liver and the known lesion segment III/II lesion increased in size to 5.8 × 4.4 cm ( Fig. 6 ) .
The following day, a distal pancreatectomy, liver lobectomy, and splenectomy were performed. Negative margins were ob-
Fig. 6 -Axial subtraction portal venous phase contrast-enhanced 3D gradient-echo fat-suppressed T1-weighted image demonstrates diffuse enhancement of the pancreatic tail mass with some central heterogeneity (red arrowhead). (Color version of figure is available online.)
tained in both the pancreatectomy specimen as well as that of the resected portion of the liver. He remains under the care of the oncology and surgical services.
Discussion
Introduction
ACC is a rare subtype of pancreatic cancer accounting for approximately 1%-2% of all pancreatic neoplasms. Although ACC can originate from any part of the pancreas, most cases including those reported by Hsu et al, occur in the pancreatic head with a higher incidence [7] . In most studies, approximately 50% of cases present with metastatic disease at the time of diagnosis with the most common site being the liver. Surgical resection is the best treatment for localized ACC [8] .
Presentation
The average age at diagnosis is approximately 59 years with a range 20-88 years. Men are more commonly affected than women with a ratio of 2:1. Although most ACCs arise sporadically, rare cases diagnosed in the context of Lynch syndrome or familial adenomatous polyposis has been described [9] . Patients with ACC who present at a younger age are more likely to be candidates for resection with the potential for curative outcomes [10] . Studies following patients with surgically resected ACC have shown significantly better survival of greater than 40% at 5 years when compared to those who underwent chemotherapy alone [11] . For pancreatic adenocarcinoma, in which patients are able to undergo surgical resection, 5-year survival is estimated to be 27%; in patients with locally advanced or metastatic disease the median survival is typically less than 12 months [12] .
Imaging
A differential diagnosis including ACC should be considered in patients when CT imaging reveals a bulky, ovoid, heterogeneous predominantly solid mass with or without clear margins in the pancreas or peripancreatic fat. Other differential diagnostic possibilities for such imaging findings would include ductal adenocarcinoma, metastatic disease, endocrine tumors, solid pseudopapillary tumors, and mesenchymal tumors. The MRI features of the ACC in this case were consistent with a solid composition with some hemorrhage ( Figs. 3-5 ) Though nonspecific, these findings were concordant with those often reported in the literature. Our case however did not reveal any evidence of a tumoral cystic component which has been reported [3 ,13] . In an analysis of 6 histologically-confirmed ACC cases, the tumors were distributed in the head (n = 4), body (n = 1), and tail (n = 1) of the pancreas, this lesion was located in the pancreatic tail. Four of those cases (67%) were uniformly or partially well-defined with thin, enhancing capsules, similar to this case. Central cystic components were found in 5 tumors (83%). Two of the tumors (33%) exhibited intratumor hemorrhage and 1 tumor (17%) had amorphous tumoral calcification [5] . There was no evidence of intratumoral hemorrhage in our case. ( Fig. 7 ) . In a study of 865 patients with ACC performed by Schmidt et al, the median tumor size was 6.9 cm (vs 4.6 cm in ductal cell carcinoma [DCC] with 32.1% having nodal metastasis (vs 48% in DCC) and 47% having high-grade tumors (vs. 37.3% in DCC) [14] Diagnosis Diagnosis of ACC is confirmed with histologic and immunohistochemical analysis. Studies show that antibodies directed against trypsin and BCL10 are superior in terms of sensitivity. Acinar enzymes, especially trypsin and chymotrypsin, are demonstrable by immunohistochemistry in essentially all cases of ACC [6 ,7] . ACCs may also express CK7 and CK19, traditionally known as markers of ductal adenocarcinomas [7] .
In this case, an FNA specimen was obtained from the liver and stained positive for trypsin and CK7. These findings, along with CT imaging, confirmed the diagnosis of metastatic ACC. CA19-9 has been used as a tumor marker to measure the recurrence of some types of pancreatic cancer. Although in this particular patient, the CA 19-9 was elevated, this is not usually the case in ACC [2] .
Management
The current standard of treatment is aggressive surgical resection with negative margins. There is limited data in regard to adjunct chemotherapy. However, there is evidence in the literature supporting the addition of chemotherapy in the treatment of ACC with varying responses.
While there are no standard chemotherapy regimens currently being used, a case series of seven patients with confirmed ACC showed that substantial antitumor activity was observed for treatment regimens containing 5-FU and oxaliplatin with partial responses or prolonged disease stabilizations of greater than 12 months observed in 6 out of the 7 patients (86%). Activity was also observed for single-agent 5-FU and its oral prodrugs [15] .
Conclusion
In conclusion, ACC remains a rare subtype of pancreatic cancer with limited data and no consensus on a gold standard of treatment. Although surgical resection with negative margins remains the mainstay of treatment for those with resectable disease, there appears to be some benefit to adjunct chemotherapy, in particular, with 5-FU. Early diagnosis with the aid of CT imaging is imperative to the long-term survivability of ACC. Additionally, FNA biopsy followed by histological and immunohistochemical analysis has been recognized as satisfactory methods for confirmatory diagnosis.
